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Description 

The invention relates generally to infusion 
punnps and IV tubing sets for the controlled deliv- 
ery of fluids to a patient, and more particularly to a 
free flow prevention system for preventing free flow 
of fluid through the IV tubing when the tubing is 
disconnected from the infusion pump. 

Background of the Invention 

Infusion pumps are typically used to regulate 
the delivery of fluids, which may include potentially 
hazardous drugs, to a patient with a high degree of 
accuracy. Ordinarily, a roller clamp is moved to a 
closed position to stop flow through IV tubing be- 
fore the tubing is removed from an infusion pump 
in order to prevent a situation that is sometimes 
referred to as "free flow" or "fluid runaway", that 
is, where the fluid is free to flow rapidly through the 
IV tubing without regulation by the Infusion pump. 
Such roller clamps are effective in preventing free 
flow only when they are manually moved to their 
closed positions, and free flow or fluid runaway 
may occur if the roller clamp is left in its open 
position. As a result, an automatic free flow preven- 
tion system is now desired wherein fluid runaway is 
prevented regardless of whether the pump operator 
remembers to close a roller or slide clamp. 

One approach is described in co-assigned U.S. 
Patent No. 4,585,441 wherein an interlock is pro- 
vided to prevent removal of the IV set unless fluid 
flow through the tubing Is stopped. The pump 
operator must manually close a clamp to stop fluid 
flow through the tubing before the infusion pump 
will permit removal of the IV set. 

Another approach is to provide a permanent 
clamp on the infusion pump itself from which the IV 
set must be manually disconnected during removal 
of the IV set from the infusion pump. That ap- 
proach reduces the risk of fluid runaway because 
the permanent clamp reduces the possibility of 
thoughtless removal of the IV set from the infusion 
pump. The act of disconnecting the IV set from the 
permanent clamp tends to remind the operator of 
the need to close the roller or slide clamp oh the IV 
set; however, it does not eliminate the risk that the 
operator will remove the IV set without closing a 
clamp. 

Other approaches include employing slide 
clamps to prevent or reduce the risk of removing 
the IV set without closing a clamp. U.S. Patent Nos. 
4,586,691; 4,689,043 and 4,818,190 describe em- 
ploying slide clamps to prevent fluid runaway dur- 
ing removal of IV sets from infusion pumps. US-A- 
4586691 is used to form the preamble of the ap- 
pended claims. 



Summary of the Invention 

According to the present invention there is 
provided an IV tubing set as recited in claim 1 . 

5 Thus there is disclosed a free flow prevention 

system adapted for preventing free flow of fluid 
through IV tubing when the tubing is disconnected 
from an infusion pump. The system is designed to 
be easy to use, and to automatically close the IV 

10 tubing to fluid flow when the tubing is disconnected 
from the infusion pump. 

Generally, the free flow prevention system 
comprises IV tubing having a lumen through which 
fluid may be pumped for administration to a pa- 

15 tient, and a flexible clamp associated with the IV 
tubing. A pumping assembly is provided that in- 
cludes pumping means for pumping fluid through 
the IV tubing, and releasable holding means for 
holding the IV tubing during operation of the pump- 

20 ing assembly. 

The flexible clamp has a pair of clamping arms 
defining a variable width slot along which the IV 
tubing may be moved between a first position 
wherein the width of the slot is sufficient to permit 

25 the clamp to be positioned longitudinally along the 
IV tubing, and a second position wherein the width 
of the slot is normally less than the width of the 
slot at the first position. The clamping arms are 
resiliently biased to a closed position wherein the 

30 IV tubing is squeezed when in its second position 
to close the lumen to prevent fluid flow, and are 
movable against the bias to an open position 
wherein the lumen of the IV tubing is allowed to 
open so that flow through the lumen is permitted. 

35 Clamp-receiving means are provided on the 
pumping assembly for releasably receiving the 
flexible clamp, and releasable clamp-opening 
means are provided for separating the clamping 
arms of the flexible clamp and moving the arms 

40 from their closed position to the open position 
before operation of the pumping assembly. The 
clamp-receiving means and clamp-opening means 
are mounted on the pumping assembly for move- 
ment of the clamp-opening means relative to the 

45 flexible clamp received in the clamp-receiving 
means between an unloading position and an op- 
erating position. In the unloading position, the 
clamp-opening means does not hold the arms of 
the flexible clamp in their open position. In the 

50 operating position, the clamp-opening means 
moves the arms of the flexible clamp to their open 
position and holds the arms in the open position. 

Other features will be in part apparent and in 
part pointed out hereinafter. 

55 
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Brief Description of the Drawing 

The invention will be further described with 
reference to the drawing wherein corresponding 
reference characters indicate corresponding parts 
throughout the several views of the drawing, and 
wherein: 

Fig. 1 is a perspective view of an infusion pump 
incorporating the free flow prevention system of 
the invention; 

Fig. 2 is a cross-sectional view substantially 
along line 2-2 of Fig. 1 , showing a flexible clamp 
of the free flow prevention system in its closed 
position; 

Fig. 3 is a cross-sectional view similar to Fig. 2, 
showing the flexible clamp in its open position; 
Fig. 4 is an enlarged bottom plan view of the 
flexible clamp of Figs. 2 and 3; 
Fig. 5 is a bottom plan view similar to Fig. 4, 
illustrating another embodiment of the flexible 
clamp; and 

Fig. 6 is a cross-sectional view similar to Figs, 2 
and 3 showing a second embodiment of a 
clamp-receiving mechanism of the invention. 

Presently Preferred Embodiments 

The infusion pump designated in its entirety by 
the reference numeral 10 in Fig. 1 may be of the 
general type described in U.S. Patent Nos. 
4.236,880; 4,277,226 and 4.322.201. Such Infusion 
pumps are designed for use with IV tubing 12 that 
includes a pumping cassette having flexible walls 
defining fluid pumping chambers which may be 
compressed to regulate fluid flow through the IV 
tubing 12. Infusion pumps of this type are being 
sold by AVI. Inc., a subsidiary of Minnesota Mining 
and Manufacturing Company of St. Paul. Minne- 
sota. The infusion pump 10 may alternatively be of 
the type commonly referred to as a "linear peristal- 
tic pump", that is, pumps that selectively squeeze 
straight portions of the IV tubing to regulate or 
pump fluid through the IV tubing. In any event, the 
infusion pump 10 regulates fluid flow through the 
lumen of IV tubing 12 for administration to a pa- 
tient. 

The infusion pump 10 Includes a pumping as- 
sembly shown generally at 14 employing conven- 
tional pumping means for pumping fluid through 
the IV tubing 12, and a reteasable holding means 
or assembly 16 for holding the IV tubing 12 during 
operation of the pumping assembly 14. Clamp- 
receiving means, such as the walls forming an 
elongate passageway 18 having an open end 19, 
are provided on the releasable holding means 16 of 
the pumping assembly 14 for releasably receiving 
a flexible clamp 20 associated with the IV tubing 
12. And releasable clamp-opening means 22 are 



provided for separating the clamping arms 24 of 
the flexible clamp 20 and moving the arms 24 from 
their closed position (Fig. 2) to the open position 
(Fig. 3) before operation of the pumping assembly 

5 14 so that fluid can flow through the IV tubing 12. 

The clamp-receiving means 18 and clamp- 
opening means 22 are mounted on the infusion 
pump 10 for movement of the clamp-opening 
means 22 relative to a flexible clamp 20 received in 

10 the clamp-receiving means 18 between an unload- 
ing position (Fig. 2) and an operating position (Fig. 
3). In the unloading position (Fig. 2), the clamp- 
opening means 22 does not hold the arms 24 of 
the flexible clamp 20 in their open position so that 

75 flow through the lumen of the IV tubing 12 is 
prevented before unloading the IV tubing set from 
the infusion pump 10. When the clamp-receiving 
means 18 and clamp-opening means 22 are moved 
from the unloading position to the operating posl- 

20 tion (Fig. 3), the clamp-opening means 22 moves 
the arms 24 of the flexible clamp 20 to their open 
position and holds the arms 24 in the open posi- 
tion. 

The flexible clamp 20 (Fig. 4) includes at least 

25 a pair of the clamping arms 24, which define a 
variable width slot 26. The IV tubing 12 may be 
moved along the slot 26 between a first position 28 
(Rg. 4) wherein the width of the slot 26 is sufficient 
to permit the clamp 20 to be positioned longitudi- 

30 nally along the IV tubing 12. and a second position 
30 wherein the width of the slot 26 is normally less 
than the width of the slot 26 at the first position. 
The clamping arms 24 are resiliently biased to a 
closed position (Figs. 2 and 4) wherein the IV 

35 tubing 12 is squeezed when in its second position 
30 (Rg. 2) to close the lumen to prevent fluid flow. 
The clamping arms 24 are movable against the 
bias to an open position (Fig. 3) wherein the lumen 
of the IV tubing 12 is allowed to open so that flow 

40 through the lumen is permitted. 

As shown In Figs. 2 and 3, the releasable 
holding means 16 is preferably in the form of a 
door assembly 16 including an IV pumping cas- 
sette-receiving block 32 of the type described in 

45 U.S. Patent No. 4,236,880, and a door 34 pivotably 
mounted on the cassette-receiving block 32 by a 
hinge. As described In U.S. Patent No. 4,236,880. 
the door assembly 16 may be manually moved 
between a loading and unloading position (Fig. 2) 

50 and an operating position (Fig. 3) by turning a knob 
36 extending laterally outwardly from a side of the 
infusion pump 10. In the loading and unloading 
position (Fig, 2). the door assembly 16 is spaced 
from the main body 38 of the Infusion pump 10 a 

55 distance D-1 sufficient to permit the door 34 to be 
pivoted outwardly for loading and unloading the 
pumping cassette of the IV tubing 12. When the 
door assembly 16 is moved to the operating posi- 
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tion (Fig. 3), the door assembly 16 is moved to- 
ward the main body 38 of the infusion pump 10 to 
bring the pumping cassette into position for proper 
operation of the pistons of the pumping means. 

The clamp-opening means 22 includes a 
wedge 22 mounted on the main body 38 of the 
pumping assembly 14, and the clamp-receiving 
passageway 18 Is preferably formed in the cas- 
sette-receiving block 32 of the door assembly 16. 
For example, a guide block 37 may be provided on 
the cassette-receiving block 32 to form the pas- 
sageway 18. When the door assembly 16 Is in its 
loading and unloading position (Fig. 2), the IV tub- 
ing 12 may be loaded into or unloaded from the 
pumping assembly 14, and the wedge 22 and 
flexible clamp 20 are in their unloading position 
after the clamp 20 is fully inserted in the clamp- 
receiving passageway 18. And when the door as- 
sembly 16 is moved to the operating position (Fig. 
3), the flexible clamp 20 is carried along in the 
clamp-receiving passageway 18 toward the wedge 
22 to the operating position, with at least a portion 
of the wedge 22 positioned between the clamping 
arms of the flexible clamp to move the clamping 
arms 24 to their open position. 

A projecting portion or pin 35 preferably ex- 
tends downwardly from the bottom edge 39 of the 
door 34. The pin 38 is adapted for releasably 
retaining the flexible clamp 20 in the elongate 
passageway 18 after the clamp 20 is manually 
inserted in the passageway IB and the door 34 is 
closed against the cassette-receiving block 32. It 
will be observed that the pin 35 does not prevent 
removal of the clamp 20 when the door 34 is open. 
The pin 35 engages a ledge 40 extending laterally 
outwardly from the Inner end of one of the clamp- 
ing arms 24 to hold the clamp 20 against longitudi- 
nal movement (downwardly in Rgs. 2 and 3) when 
the wedge 22 separates the clamping arms 24 of 
the clamp 20, 

The flexible clamp 20 preferably comprises a 
body formed of thermoplastic or synthetic resin 
material, and a resilient spring member 42 biasing 
the clamping arms 24 to their closed position (Fig. 
2). The body of the flexible clamp 20 includes a 
hinged bridging portion 44 defining an inner end of 
the slot 26, and the clamping arms 24. The clamp- 
ing arms 24 of the clamp 20 extend outwardly 
(upwardly in Fig. 4) from the bridging portion 44, 
and terminate in free ends 46 that define the outer 
end of the slot 26. The free ends 46 of the clamp- 
ing arms 24 are tapered inwardly toward the slot 26 
and bridging portion 42 to guide the wedge 22 into 
the outer end of the slot 26 between the clamping 
arms 24. 

The clamping arms 24 have inner surface por- 
tions between the inner end of the slot 26 and their 
free ends 46, preferably generally adjacent their 



free ends, that define the first (wide) position 28. 
And the inner end of the slot 26 may be, for 
example, generally adjacent the second position 30 
as shown in Figs. 2-4, with a portion of the clamp- 

5 ing arms 24 generally adjacent the bridging portion 
44 defining an open area as the second (narrow) 
position. The slot 26 defines the longitudinal direc- 
tion or axis of the clamp 20. 

Abutment means, such as ledges 40 and 41 

10 extending laterally outwardly from opposite sides of 
the clamp 20, may be provided on the clamp 20. 
The ledges 40 and 41 limit insertion of the clamp 
20 into the elongate passageway 18 to a first 
predetermined distance, with the first and second 

75 positions 28 and 30 of the IV tubing 12 being 
spaced apart along the longitudinal axis of the 
clamp 12 a second predetermined distance sub- 
stantially equal to the first predetermined distance. 
In other words, the ledges 40 and 41 are preferably 

20 spaced from the free ends 46 of the clamping legs 
24 a distance substantially equal to the distance 
separating the first and second positions 28 and 
30, And the cassette-receiving block 32 of the 
pumping assembly 14 includes a wall 48 substan- 

25 tially preventing movement of the IV tubing 20 into 
the passageway 18 as the clamp 20 is inserted Into 
the passageway 18 so that the IV tubing 18 is 
moved from the first position 28 to the second 
position 30 when the clamp 20 Is manually inserted 

30 in the passageway 18 the first predetermined dis- 
tance. 

A sensor 50 (Figs. 2 and 3) may be provided to 
determine when the clamp 20 is fully inserted in 
passageway 18. and the infusion pump 10 may 

35 include alarm circuitry responsive to the sensor 50, 
and may even be electrically disabled when the 
sensor 50 fails to indicate a fully inserted clamp 20. 
The sensor 50 Includes a proximity switch 52 and a 
suitable linkage 54 for tripping the proximity switch 

40 52 when the clamp 20 is fully inserted. 

Rg, 5 illustrates a second embodiment of a 
flexible clamp 20A, which includes two bridging 
portions 56 joining the clamping arms 24A and 
defining opposite ends of the variable width slot 

45 26A. The bridging portions 56 and/or clamping 
arms 24A are sufficiently flexible to permit the 
clamping arms 24A to be moved against the bias 
to their open position (Fig. 5) despite the addition 
of a second bridging portion 56. Fig. 5 also illus- 

50 trates how a clamp-opening wedge 22A may be 
used with this alternative design. The wedge 22A 
would be driven into the slot 26A in the transverse 
direction (i.e., perpendicular to the sheet of the 
drawing in Fig. 5) to separate the clamping arms 

55 24A. 

Fig. 6 illustrates another embodiment of the 
free flow prevention system wherein a pivotable 
arm 58 is provided for releasably retaining the 
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flexible clamp 20B In the passageway 18B when 
the clamp 20B is inserted the first predetermined 
distance. The pivotable arm 58 is preferably 
pivotably mounted on .the cassette-receiving btocl^ 
328 so that the arm 58 moves with the door 5 
assembly 16B. The door 34B has a pivotable pro- 
jecting portion 60 spring biased to a holding posi- 
tion (Fig. 6) for pressing or holding the pivotable 
arm 58 against the clamp 208 when the door 34B 
is moved to a closed position. And the projecting 10 
portion 60 Is movable against the spring bias by 
the pivotable arm 58 when the clamp 20B is par- 
tially inserted in the passageway 18B and the door 
34B is closed. This ability to move against the 
spring bias is believed to prevent jamming of the 75 
door 34B when the clamp 20B Is only partially 
inserted in the passageway 18B. 

The operation of the free flow prevention sys- 
tem will be described with respect to the embodi- 
ment shown in Rgs. 2-4. With the IV tubing 12 at 20 
the first (wide) position 28 in the slot 26, the clamp 
20 is moved longitudinally along the tubing 12 to a 
position appropriate for insertion of both the tubing 
12 and clamp 20 Into the infusion pump 10. The IV 
tubing 12, including the pumping cassette, if any, 25 
and the clamp 20 are then manually placed or 
inserted Into the cassette-receiving block 32 and 
the clamp-receiving passageway 18. with the IV 
tubing 12 moving to the second position 30 in the 
clamp*s slot 26 as the clamp 20 is inserted. The 30 
door 34 of the door assembly 16 is then closed to 
hold the clamp 20, cassette and IV tubing 12 in the 
door assembly 16, and the knob 36 is turned to 
pull the door assembly 16 toward the main body 
38 of the pumping assembly 14. As the door as- 35 
sembly 16 moves toward the main body 38 of the 
pumping assembly 14, the wedge 22 is forced 
between the clamping arms 24 of the clamp 20 to 
move them to the open position (Fig. 3) to permit 
fluid flow through the IV tubing 12 during operation 40 
of the pump 10. 

In order to remove the IV tubing set from the 
pump 10, the knob 36 is turned in the opposite 
direction to return the door assembly 16 to its 
loading and unloading position (Fig. 2), where it Is 45 
spaced from the main body 38 of the pumping 
assembly 14. The door 34 is then opened, and the 
IV tubing set. including the IV tubing 12 and clamp 
20, are removed from the infusion pump 20, with 
the the lumen of the IV tubing 12 being closed due 50 
to the clamping action of the clamping arms 24 
against the tubing 12 at the second position 28. As 
a result, free flow through the tubing 12 is pre- 
vented during and after disconnection of the IV 
tubing set regardless of whether a standard roller 55 
clamp (not shown) is closed. 

As various changes could be made In the 
above constructions without departing from the 



scope of the invention as defined in the following 
claims, it is intended that all matter contained in 
the above description or shown in the accompany- 
ing drawing be Interpreted as illustrative and not in 
a limiting sense. 

Claims 

1. An IV tubing set adapted for use with an infu- 
sion pump (10) of the type comprising a 
pumping assembly (14) for pumping fluid 
through IV tubing (12) to regulate fluid flow 
through the IV tubing (12), a releasable holding 
assembly (16; or 16B) for holding IV tubing 
(12) during operation of the pumping assembly 
(14); the IV tubing set comprising: 

IV tubing (1 2) having a lumen through 
which fluid may be pumped for administration 
to a patient; and 

a clamp (20; 20A; or 20B) associated with 
the IV tubing (12); 

the IV tubing set being characterized in 

that: 

the clamp (20;20A; or 20B) is flexible and 
is adapted to be inserted in a clamp-receiving 
passageway (18; or 18B) in the infusion pump 
(10) before operation of the infusion pump 
(10); 

the flexible clamp (20; 20A; or 20B) has a 
pair of clamping arms (24; or 24A) defining a 
variable width slot (26; or 26A) along which the 
IV tubing (12) may be moved between a first 
position (28; Figure 4) wherein the width of the 
slot (26; or 26A) is sufficient to permit the 
clamp (20; 20A; or 208) to be positioned lon- 
gitudinally along the IV tubing (12), and a sec- 
ond position (30) wherein the width of the slot 
(26; or 26A) is normally less than the width at 
the first position (28); 

the clamping arms (24; or 24A) are resil- 
iency biased to a closed position (Rgures 2 
and 6) wherein the IV tubing (12) is squeezed 
when in the second position (30) to close the 
lumen to prevent fluid flow, thereby preventing 
free flow of fluid when the IV tubing set is 
disconnected from the infusion pump (10); and 

the clamping arms (24; or 24A) are mov- 
able against their bias by insertion of a clamp- 
opening member (22; 22A) in the infusion 
pump (10) between the clamping arms (24; or 
24A to spread the clamping arms (24; or 24A) 
to an open position (Figure 3) wherein the 
lumen of the IV tubing (12) is allowed to open 
so that flow through the lumen is permitted 
during operation of the infusion pump (10). 

2. A free flow prevention system comprising an 
IV tubing set according to claim 1; and an 
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infusion pump (10) comprising a pumping as- 
sembly (14) for pumping fluid through the IV 
tubing (12), the pumping assembly (14) includ- 
ing a releasable holding assembly (16; or 16B) 
for holding the IV tubing (14) during operation 
of the pumping assembly (1 4); 

the free flow prevention system being fur- 
ther characterized In that the infusion pump 
(10) has: 

a clamp-receiving passageway (18; or 
18B) in the pumping assembly (14) for releas- 
ably receiving the flexible clamp (20; 20A: or 
20B): and 

a clamp-opening member (22; or 22A) for 
separating the clamping arms (24; or 24A) of 
the flexible clamp (20; 20A: or 208) and mov- 
ing the arms (24; or 24A) from their closed 
position to the open position (Figure 3) before 
operation of the pumping assembly (14); 

the clamp-receiving passageway (18; or 
18B) and clamp-opening member (22; or 22A) 
being formed or mounted in pumping assem- 
bly (14) for movement of the clamp-opening 
member (22; or 22A) relative to the flexible 
clamp (20; 20A; or 20B) received in the clamp- 
receiving passageway (18; or 188) between an 
unloading position (Figure 2), wherein the 
clamp-opening member (22; or 22A) does not 
hold the arms (24; or 24A) of the flexible clamp 
(20; 20A; or 20B) in their open position, and an 
operating position (Figure 3), wherein the 
clamp-openIng member (22; or 22A) moves 
the arms (24; or 24A) of the flexible clamp (20; 
20A; or 208) to their open position and holds 
the arms (24) In the open position. 

3. A free flow prevention system according to 
claim 2 further characterized in that the clamp- 
opening member (22; or 22A) Includes a 
wedge (22; or 22A) mounted on the pumping 
assembly (14) for separating the clamping 
arms (24; or 24A) of the flexible clamp (20; 
20A; or 20B), the wedge (22; or 22A) and the 
flexible clamp (20; 20A; or 208) being movable 
relative to one another between the operating 
position (Figure 3), wherein at least a portion of 
the wedge (22; or 22A) is positioned between 
the clamping arms (24; or 24A) to separate 
and hold the arms (24; or 24A) in their open 
position, and the unloading position (Figure 2). 
wherein the wedge (22; or 22A) is not opening 
the clamping arms (24; or 24A) from their 
closed position so that the lumen of the IV 
tubing (12) is closed to fluid flow when the tV 
tubing (12) is removed from the pumping as- 
sembly (14). 



4. A free flow prevention system according to 
claim 3 further characterized in that the clamp- 
receiving passageway (18; or 18B) is formed In 
the releasable holding assembly (16; or 168) 

5 and has an open end for receiving the flexible 

clamp (20; or 208), and the releasable holding 
. assembly (16; or 168) is movable between a 
loading and unloading position (Figure 2) rela- 
tive to the infusion pump (10), wherein the IV 

70 tubing (12) may be loaded into or unloaded 

from the pumping assembly (14) and the 
wedge (22) and flexible clamp (20; or 208) are 
in their unloading position, and the operating 
position (Figure 3) wherein the IV tubing (12) is 

75 held for operation of the pumping assembly 

(14), the wedge (22) being mounted on the 
infusion pump (10) and positioned in the 
clamp-receiving passageway (18; or 188) such 
that the clamping arms (24) of the flexible 

20 clamp (20 or 208) are moved from their closed 

position to their open position by the wedge 
(22) when the releasable holding assembly (16; 
or 16B) is moved to the operating position. 

25 5. A free flow prevention system according to 
claim 4 further characterized in that an abut- 
ment ledge (40 and 41) is provided on the 
clamp (20; 20A; or 20B) for limiting insertion of 
the clamp (20; 20A; or 208) into the clamp- 

30 receiving passageway (18; or 188) to a first 

predetermined distance, and a pivotable arm 
(58) or retaining pin (35) is provided for releas- 
ably retaining the flexible clamp (20; or 208) in 
the clamp-receiving passageway (18; or 188) 

35 when the clamp (20; or 208) Is Inserted the 
first predetermined distance, the slot (26; or 
26A) of the flexible clamp (20; 20A; or 208) 
defining a longitudinal axis of the clamp (20; 
20A; or 208), with the first position (28) and 

40 second position (30) of the IV tubing (12) being 

spaced apart along the longitudinal axis of the 
clamp (20; 20A; or 208) a second predeter- 
mined distance substantially equal to the first 
predetermined distance, the pumping assem- 

45 biy (14) including a wall (48) substantially pre- 
venting movement of the IV tubing (12) Into the 
clamp-receiving passageway (18; or 188) as 
the flexible clamp (20; 20A; or 208) is inserted 
into the clamp-receiving passageway (18; or 

50 188) so that the IV tubing (12) is moved from 

the first position (28) to the second position 
(30) when the flexible clamp (20; 20A; or 208) 
is inserted in the clamp-receiving passageway 
(18; or 188) the first predetermined distance. 

55 

6. A free flow prevention system or IV tubing set 
according to claims 1 or 3 further character- 
ized in that the clamp-opening member (22) is 
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In the form of a wedge (22) mounted on the 
pumping assembly (14) for movement relative 
to the clamp- receiving passageway (18: or 
188) between the unloading position (Figure 2) 
and operating positions (Rgure 3): the free s 
flow prevention system or iV tubing set being 
further characterized in that the flexible clamp 
(20; or 20B) further comprises a hinged bridg- 
ing portion (44) defining an inner end of the 
slot (26). the clamping arms (24) of the clamp io 
(20; or 20B) extending outwardly from the 
hinged bridging portion (44) and terminating in 
free ends (46) that define the outer end of the 
slot (26). the free ends (46) of the arms (24) 
being tapered inwardly toward the slot (26) end is 
bridging portion (44) to guide the wedge (22) 
into the outer end of the slot (26) between the 
clamping arms (24), the clamping arms (24) 
defining a portion (30) of the slot (26) generally 
adjacent the inner end of the slot (26) as the 20 
second position (30) having a width normally 
less than the width of the slot (26) at the first 
position (28), and the clamping arms (24) hav- 
ing portions (28) generally adjacent their free 
ends (46) that define an open area (28) gen- 25 
erally adjacent the free ends (46) as the first 
position (28) wherein the width of the slot (26) 
is sufficient to permit the clamp (20; or 20B) to 
move longitudinally along the IV tubing (12). 

30 

7. A free flow prevention system or IV tubing set 
according to claims 1 , 2 or 6 further character- 
ized In that the clamping arms (24) and bridg- 
ing portion (44) of the flexible clamp (20) com- 
prise a body formed of thermoplastic or syn- 35 
thetic resin material and a resilient spring 
member (42) biasing the clamping arms (24) to 
their closed position. 

8. A free flow prevention system or IV tubing set 40 
according to claim 7 further characterized in 

that the clamping arms (24) extend in a lon- 
gitudinal direction of the clamp (20; or 20B) 
and the slot (26) is elongate in the longitudinal 
direction of the clamp (20; or 20B), the clamp 45 
(20; or 20B) further comprising two ledges (40 
and 41) extending laterally outwardly from op- 
posite clamping arms (24) at substantially the 
same longitudinal position along the arms (24) 
for limiting the distance the flexible clamp (20) 50 
can be inserted into the clamp-receiving pas- 
sageway (18; or 18B) to a first predetermined 
distance, the first position (28) and second 
position (30) being spaced apart along the slot 
(26) a second predetermined distance substan- ss 
tially equal to the first predetermined distance. 



PatentansprUche 

1. Intravenose Schlauchanordnung zur Verwen- 
dung bei einer Infusionspumpe (10) des Typs 
umfassend eine Pumpanordnung (14), die 
Flussigkeil durch den intravenosen Schlauch 
(12) pumpt. um den Durchflufl durch den intra- 
venosen Schlauch (12) zu regulieren. eine Ids- 
bare Halteanordnung (16; oder 16B), die den 
intravenosen Schlauch (12) wahrend des Be- 
triebs der Pumpanordnung (14) halt; wobei die 
intravenose Schlauchanordnung folgendes um- 
faflt: 

einen intravenosen Schlauch (12) mit einem 
Lumen, durch das Flussigkeit zwecks Verabrei- 
chung an einen Patienten gepumpt werden 
kann; und 

eine Klammper (20; 20A; oder 208), die zu 
dem intraven5sen Schlauch (12) gehort; 
wobei die intravenose Schlauchanordnung da- 
durch gekennzelchnet ist, daO: 
die Klammer (20; 20A; oder 20B) flexibel Ist 
und vor Inbetriebnahme der Infusionspumpe 
(10) in eine die Klammer aufnehmende Nut 
(18; Oder 18B) eingesetzt werden kann; 
die flexible Klammer (20; 20A; oder 20B) ein 
Paar Klemmarme (24; oder 24A) besltzt. die 
einen Schlitz (26; oder 26A) variabler Breite 
begrenzen, an dem entfang der intravenose 
Schlauch (12) zwischen einer ersten Position 
(28; Rg. 4), In der die Breite des Schlitzes (26; 
Oder 26A) ausreicht, um die Klammer (20; 20A; 
Oder 20B) in Langsrichtung entlang des intra- 
venosen Schlauches (12) positlonleren zu kon- 
nen, und einer zweiten Position (30), in der die 
Breite des Schlitzes (26; oder 26A) normaler- 
weise geringer ist als die Breite an der ersten 
Position (28). bewegt werden kann; 
die Klemmarme (24; oder 24A) elastlsch In 
RIchtung auf eine geschlossene Position (Fig. 
2 und 6) vorgespannt sind, wobei der intrave- 
nose Schlauch (12) zusammengedruckt wird. 
wenn er sich rn der zweiten Position (30) befin- 
det, um das Lumen zwecks Verhinderung des 
Durchflusses von FlUssigkelt zu schlieSen, wo- 
durch ein freier DurchfluS von FIGssigkeit ver- 
hlndert wird, wenn die intravenose Schlauchan- 
ordnung von der Infusionspumpe (10) abge- 
koppeit 1st; und 

die Klemmarme (24; oder 24A) gegen ihre 
Vorspannung bewegt werden kSnnen, indem 
ein die Klammer offnendes Element (22; 22A) 
in die Infusionspumpe (10) zwischen die Klem- 
marme (24; Oder 24A) eingesetzt wird, um die 
Klemmarme (24; oder 24A) in eine offene Posi- 
tion (Fig. 3) zu spreizen. wobei sich das Lu- 
men des intravenosen Schlauches (12) offnen 
kann, so daS ein OurchfluB durch das Lumen 
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wahrend des Betriebs der Infusionspumpe (10) 
moglich ist. 

2. System zur Verhinderung des freien Durchflus- 
ses, umfassend eine intravenose Schlauchan- s 
ordnung nach Anspruch 1; und eine infusions- 
pumpe (10) mit einer Pumpanordnung (14), die 
Flussigkeit durch den intravenosen Schlauch 
(12) pumpt, wobei die Pumpanordnung (14) 
eine losbare Halteanordnung (16; Oder 16B) io 
umfaCt, die den intravenosen Schlauch (14) 
wahrend des Betriebs der Pumpanordnung 
(14)hSlt; 

wobei das System zur Verhinderung des freien 
Durchflusses des weiteren dadurch gekenn- 75 
zeichnet ist, daB die Infusionspumpe (10) fol- 

gendes besitzt: 

eine die Klammer aufnehmende Nut (18; Oder 
18B) in der Pumpanordnung (14) zur losbaren 
Aufnahme der fiexiblen Klammer (20; 20A: 20 
Oder 20B); und 

ein die Klammer offnendes Element (22; oder 
22A), das die Klemmarme (24; oder 24A) der 
fiexiblen Klammer (20; 20A; oder 20B) vonein- 
ander trennt und die Arme (24; oder 24A) vor 25 
Inbetriebnahme der Pumpanordnung (14) von 
ihrer geschlossenen Position in die offene Po- 
sition (Fig. 3) bewegt; 

wobei die die Klammer aufnehmende Nut (18; 
Oder 18B) und das die Klammer offnende Ele- 30 
ment (22; oder 22A) in der Pumpanordnung 
(14) so ausgebildet oder angebracht ist, daB 
sich das die Klammer offnende Element (22; 
Oder 22A) in bezug auf die in der die Klammer . 
aufnehmenden Nut (18; oder 18B) aufgenom- 35 
menen fiexiblen Klammer (20; 20A; oder 20B) 
zwischen einer Trennposltion (Fig. 2), wo das 
die Klammer offnende Element (22; Oder 22A) 
die Arme (24; oder 24A) der fiexiblen Klammer 
(20; 20A; oder 20B) nicht In ihrer offenen PosI- 40 
tion halt, und einer Arbeitsposition (Fig. 3), in 
der das die Klammer offnende Element (22; 
Oder 22A) die Arme (24; oder 24A) der fiexi- 
blen Klammer (20; 20A; oder 20B) in ihre offe- 
ne Position bewegt und die Arme (24) in der 45 
offenen Position halt, bewegen kann. 

3. System zur Verhinderung des freien Durchflus- 
ses nach Anspruch 2, des weiteren dadurch 
gekennzeichnet, daB das die Klammer offnen- so 
de Element (22; oder 22A) einen Keil (22; oder 
22A) umfaflt, der auf der Pumpanordnung (14) 
angebracht ist, urn die Klemmarme (24; oder 
24A) der fiexiblen Klammer (20; 20A; oder 
20B) voneinander zu trennen. wobei der Keil 55 
(22; Oder 22A) und die flexible Klammer (20; 
20A; Oder 20B) In bezug aufeinander bewegbar 

sind zwischen der Arbeitsposition (Fig. 3), in 



der mindestens ein Teil des Keils (22; oder 
22A) zwischen den Klemmarmen (24; oder 
24A) positioniert ist, um die Arme (24; oder 
24A) voneinander zu trennen und in ihrer offe- 
nen Position zu halten, und der Trennposilion 
(Fig. 2), in der der Keil (22; oder 22A) die 
Klemmarme (24; oder 24A) nicht aus ihrer ge- 
schlossenen Position offnet. so dafi das Lumen 
des intravenosen Schlauches (12) fur den 
DurchfluS von Flussigkeit versperrt ist, wenn 
der intravenose Schlauch (12) von der Pum- 
panordnung (14) abgenommen ist. 

4. System zur Verhinderung des freien Durchflus- 
ses nach Anspruch 3, des weiteren dadurch 
gekennzeichnet. daB die die Klammer aufneh- 
mende Nut (18; Oder 18B) in der losbaren 
Halteanordnung (16; oder 16B) ausgebildet ist 
und ein offenes Ende zur Aufnahme der fiexi- 
blen Klammer (20; oder 20B) besitzt. und daB 
die losbare Halteanordnung (16; oder 16B) In 
bezug auf die Infusionspumpe (10) bewegbar 
ist zwischen einer AnschluB- und Trennposltion 
(Fig. 2), wo der intravenose Schlauch (12) an 
die Pumpanordnung (14) angeschlossen oder 
von dieser getrennt werden kann, und der Keil 
(22) und die flexible Klammer (20; oder 20B) 
sich in ihrer Trennposition befinden. und der 
Arbeitsposition (Fig. 3), in der der intravenose 
Schlauch (12) so gehalten wird, daB die Pum- 
panordnung (14) arbeiten kann, wobei der Keil 
(22) auf der Infusionspumpe (10) angebracht 
und in der die Klammer aufnehmenden Nut 

' (18; Oder 18B) so positioniert ist, daB die Klem- 
marme (24) der fiexiblen Klammer (20 oder 
20B) durch den Keil (22) von ihrer geschlosse- 
nen Position in ihre offene Position bewegt 
werden. wenn die I5sbare Halteanordnung (16; 
Oder 168) in die Arbeitsposition bewegt wird. 

5. System zur Verhinderung des freien Durchflus- 
ses nach Anspruch 4, des weiteren dadurch 
gekennzeichnet. daB eine Anschlagleiste (40 
und 41) an der Klammer (20; 20A; oder 20B) 
vorgesehen ist, um das Einsetzen der Klam- 
mer (20; 20A; oder 20B) in die die Klammer 
aufnehmende Nut (18; oder 18B) auf eine erste 
vorbestimmte Strecke zu begrenzen, und daB 
ein schwenkbarer Arm (58) oder Haltestift (35) 
vorgesehen ist. um die flexible Klammer (20; 
Oder 208) l(3sbar in der die Klammer aufneh- 
menden Nut (18; Oder 18B) zu halten, wenn 
die Klammer (20; Oder 208) die erste vorbe- 
stimmte Strecke eingesetzt ist. wobei der 
Schlitz (26; oder 26A) der fiexiblen Klammer 
(20; 20A; oder 20B) eine LSngsachse der 
Klammer (20; 20A; oder 20B) darstellt und die 
erste Position (28) und die zweite Position (30) 
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des intravenosen Schlauches (12) entlang der 
Langsachse der Klammer (20; 20A; oder 20B) 
eine zweite vorbestimmte Strecke voneinander 
entfernt sind. die im wesentlichen gleich ist der 
ersten vorbestimmten Strecke, wobel die Pum- s 
panordnung (14) eine Wand (48) umfaBt, die 
im wesentlichen die Bewegung des intraven- 
osen Schlauches (12) in die die Klammer auf- 
nehmende Nut (18; Oder 188) verhindert, wenn 
die flexible Klammer (20; 20A; oder 20B) in die io 
die Klammer aufnehmende Nut (18; oder 18B) 
eingesetzt wird, so daO der intravenose 
Schlauch (12) von der ersten Position (28) in 
die zweite Position (30) bewegt wird, wenn die 
flexible Klammer (20; 20A; oder 20B) die erste 75 
vorbestimmte Strecke In die die Klammer auf- 
nehmende Nut (18; Oder 18B) eingesetzt wird. 

6. System zur Verhinderung des freien Durchflus- 
ses Oder Intravenose Schlauchanordnung nach 20 
Anspruch 1 oder 3, des weiteren dadurch ge- 
kennzeichnet, dafi das die Klammer offnende 
Element (22) in Form eines Keils (22) vorliegt, 
der auf der Pumpanordnung (14) angebracht 
ist, um sich in bezug auf die die Klammer 25 
aufnehmende Nut (18; oder 18B) zwischen der 
Trennposition (Fig. 2) und der Arbeitsposition 
(Fig. 3) bewegen zu kSnnen; wobel das Sy- 
stem zur Verhinderung des freien Durchflusses 
Oder die intravenose Schlauchanordnung des 30 
weiteren dadurch gekennzeichnet ist, daB die 
flexible Kfammer (20; oder 20B) des weiteren 
einen angelenkten Uberbrilckungsabschnltt 
(44) umfaBt, der ein inneres Ende des Schlit- 
zes (26) begrenzt, wobei die Klemmarme (24) 35 
der Klammer (20; oder 20B) von dem ange- 
lenkten Oberbrilckungsabschnitt (44) nach au- 
Ben ragen und in freien Enden (46) enden, die 
das auBere Ende des Schlitzes (26) darstellen, 
wobel die freien Enden (46) der Arme (24) sich 40 
nach innen in Richtung zu dem Schlitz (26) 
und dem UberbrOckungsabschnItt (44) verjun- 
gen, um den Keil (22) in das auBere Ende des 
Schlitzes (26) zwischen die Klemmarme (24) 
zu fOhren, wobei die Klemmarme (24) einen 45 
Abschnitt (30) des Schlitzes (26), der im allge- 
meinen im Bereich des inneren Endes des 
Schlitzes (26) liegt. als zweite Position (30) 
aufweisen, deren Breite normalerweise gerin- 
ger ist als die Breite des Schlitzes (26) an der so 
ersten Position (28). und wobei die Klemmar- 
me (24) Abschnitte (28) aufweisen, die im all- 
gemeinen im Bereich ihrer freien Enden (46) 
liegen und einen offenen Bereich (28), der im 
allgemeinen im Bereich der freien Enden (46) ss 
liegt, als erste Position (28) aufweisen. bei der 
die Breite des Schlitzes (26) ausreicht, damit 
sich die Klammer (20; oder 20B) in Langsrich- 



tung entlang des intravenosen Schlauches (12) 
bewegen kann. 

7. System zur Verhinderung des freien Durchflus- 
ses Oder intravenose Schlauchanordnung nach 
Anspruch 1. 2 oder 6, des weiteren dadurch 
gekennzeichnet. daB die Klemmarme (24) und 
der Oberbruckungsabschnitt (44) der flexiblen 
Klammer (20) einen aus einem thermoplasti- 
schen oder Kunstharzmaterial gebildeten Kor- 
per und ein elastisches Federelement (42) auf- 
weisen, mit dem die Klemmarme (24) in ihre 
geschlossene Position vorgespannt werden. 

8. System zur Verhinderung des freien Durchflus- 
ses Oder intravenose Schlauchanordnung nach 
Anspruch 7, des weiteren dadurch gekenn- 
zeichnet, daB die Klemmarme (24) sich in einer 
Langsrichtung der Klammer (20; oder 20B) er- 
strecken, und der Schlitz (26) sich in LSngs- 
richtung der Klammer (20; oder 20B) erstreckt, 
wobei die Klammer (20; oder 20B) des weite- 
ren zwei Leisten (40 und 41) aufweist. die im 
wesentlichen an derselben Langsposition ent- 
lang der Arme (24) von den einander gegen- 
Qberliegenden Klemmarmen (24) seitwarts 
nach auBen ragen, um die Strecke zu begren- 
zen, die die flexible Klammer (20) in die die 
Klammer aufnehmende Nut (18; oder 18B) 
eine erste vorbestimmte Strecke eingesetzt 
werden kann, wobei die erste Position (28) und 
die zweite Position (30) an dem Schlitz (26) 
entlang eine zweite vorbestimmte Strecke von- 
einander entfernt sind, die im wesentlichen 
gleich ist der ersten vorbestimmten Strecke. 

Revendlcations 

1. Groupe h tuyau IV, agence de fagon a pouvoir 
§tre utilise avec une pompe h perfusion (10), 
du type comprenant un ensemble de pompage 
(14), servant ^ pomper un fluide par un tuyau 
IV (12) de maniere k controler le 66b\X de 
fluide dans le tuyau IV (12), un ensemble de 
retenue (16 ; ou 16B) liberable, servant k rete- 
nir te tuyau IV (12) pendant le fonctionnement 
de I'ensemble de pompage ( 14) , le groupe k 
tuyau IV comprenant : 

. un tuyau IV (12) comportant une lumiere 
par laquelle le fluide peut etre pompe en vue 
de son administration a un patient ; et 

une pince (20 ; 20A ; ou 20B) associ^e au 
tuyau IV (12) ; 

le groupe k tuyau tV ^tant caract^risS en 
ce que : 

la pince (20 ; 20A ; ou 20B) est flexible et 
est agencee de fagon a etre insures dans un 
passage de iogement de pince (18 ; ou 18B), 
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situ^ dans la pompe a perfusion (10), avant un 
fonctionnement de la pompe a perfusion (1 0) ; 

la pince flexible (20 ; 20A ; ou 208) com- 
porte deus branches de serrage (24 ; ou 24A) 
dellmitant une fente (26 ; ou 26A) le long de 5 
laquelle le tuyau IV (12) peut etre deplace 
entre une premiere position (28 ; figure 4), 
dans laquefle ia largeur de la fente (26 ; ou 
26A) est suffisante pour permettre a la pince 
(20 ; 20A ; ou 20B) d'etre positionnee dans le w 
sens de la longueur le long du tuyau IV (12), et 
une seconde position (30) dans laquelle la 
largeur de la fente (26 ; ou 26A) est normale- 
ment inferieure a sa largeur a Tendroit de la 
premiere position (28) ; 75 

les branches de serrage (24 ; ou 24A) sont 
soumlses h une sollicitalion diastique vers une 
position de fermeture (figures 2 et 6) dans 
laquelle le tuyau IV (12) est ecras^ lorsqu'll est 
dans la seconde position (30) de fagon a fer- 20 
mer la lumifere en vue d'interdire un ^coule- 
ment de fluide, ce qui interdit un ecoulement 
libre de fluide lorsque le groupe ^ tuyau IV est 
d^branch6 de la pompe h perfusion (10) ; et 

les branches de serrage (24 ; ou 24A) sont 25 
agencies de fagon h pouvoir etre d^plac^es k 
rencontre de la sollicitation k laquelle elles 
sont soumises, au moyen de Pinsertion d'une 
piece d*ouverture de pince (22 ; 22A), situee 
dans la pompe a perfusion (10), entre les 30 
branches de serrage (24 ; ou 24A) de maniere 
a ecarter les branches de serrage (24 ; ou 
24A) dans une position d'ouverture (figure 3) 
dans laquelle il est permis a la lumiere du 
tuyau IV (12) de s'ouvrlr, de sorte qu'un 6cou- 35 
lement dans la lumiere est permis pendant le 
fonctionnement de la pompe h perfusion (10). 

Systeme d* interdiction d'ecoulement libre 
comprenant un groupe k tuyau IV selon la 4o 
revendication 1 ; et une pompe a perfusion 
(10) comprenant un ensemble de pompage 
(14) servant h pomper le fluide dans le tuyau 
IV (12), I'ensemble de pompage (14) compre- 
nant un ensemble de retenue (18 ; ou 168) 45 
iifo^rable servant h retenir le tuyau IV (2) pen- 
dant le fonctionnement de Tensemble de pom- 
page (14) : 

le systeme d'interdiction d'ecoulement li- 
bre ^tant en outre caract^ris§ en ce que la so 
pompe a perfusion (10) comprend : 

un passage de logement de pince (18 ; ou 
18B) situe dans I'ensemble de pompage (14) 
et servant k loger d'une mani&re amovible la 
pince flexible (20 ; 20A ; ou 20B) ; 55 

une pi^ce d'ouverture de pince (22 ; ou 
22A) servant a s^parer les branches de serra- 
ge (24 ; ou 24A) de la pince flexible (20 ; 20A ; 



ou 20B) et a deplacer les branches (24 ; ou 
24A) de leur position de fermeture a la position 
d'ouverture (figure 3) avant le fonctionnement 
de I'ensemble de pompage (14) ; 

le passage de logement de pince (18 ; ou 
I8B) et la piece d'ouverture de pince (22 ; 
22A) 6tant formes ou montes dans I'ensemble 
de pompage (14) de fagon k permettre un 
deplacement de la piece d'ouverture de pince 
(22 : ou 22A), vis-a-vis de la pince flexible (20 
; 20A ; ou 206) logee dans le passage de 
logement de pince (18 ; ou 18B), entre une 
position de demontage (figure 2), dans laquelle 
la piece d'ouverture de pince (22 ; ou 22A) ne 
retient pas les branches (24 ; ou 24A) de la 
pince flexible (20 ; 20A ; ou 20B) dans leur 
position d'ouverture, et une position de fonc- 
tionnement (figure 3) dans laquelle la piece d' 
ouverture de pince (22 ; ou 22A) deplace les 
branches (24 ; ou 24A) de la pince flexible (20 
: 20A ; ou 20B) a leur position d'ouverture et 
retient les branches (24) dans la position d'ou- 
verture. 

3. Systeme d'interdiction d'ecoulement libre se- 
lon la revendication 2, caract^ris^ en outre en 
ce que la pi6ce d'ouverture de pince (22 ; ou 
22A) comprend un coin (22 ; ou 22A) mont^ 
sur I'ensemble de pompage (14) et servant a 
separer les branches de serrage (24 ; ou 24A) 
de la pince flexible (20 ; 20A ; ou 20B), ie coin 
(22 : ou 22A) et la pince flexible (20 : 20A ; ou 
20B) §tant agenc^s de fagon a pouvoir etre 
deplaces I'un vis-a-vis de I'autre entre la posi- 
tion de fonctionnement (figure 3), dans laquelle 
au moins une partie du coin (22 ; ou 22A) est 
positionnee entre les branches de serrage (24 ; 
pu 24A) de fagon k separer et maintenir les 
branches (24 ; ou 24A) dans leur position 
d'ouverture, et la position de demontage (figu- 
re 2) dans laquelle le coin (22 ; ou 22A) 
n'ouvre pas les branches de serrage (24 ; ou 
24A) h partir de leur position de fermeture, de 
sorte .que la lumiere du tuyau IV (12) est 
fermee a I'^coulement de fluide lorsqu'on reti- 
re le tuyau IV (12) de I'ensemble de pompage 
(14). 

4. Systfeme d'interdiction d'ecoulement libre se- 
lon la revendication 3 , caracterise en outre en 
ce que le passage de logement de pince (18 ; 
ou 18B) est forme dans I'ensemble de retenue 
(16 ; ou 16B) liberable et comporte une extre- 
mity ouverte destinSe k recevoir la pince flexi- 
ble (20 : ou 20B) et en ce que I'ensemble de 
retenue (16 ; ou 168) liberable est agenc^ de 
fagon k pouvoir §tre d^placS entre une posi- 
tion de montage et demontage (figure 2) vis-^- 
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vis de la pompe a perfusion (1 0), position dans 
laquelle le tuyau IV (12) peul etre mont^ dans 
rensemble de pompage (14) ou en etre de- 
monte et le coin (22) et la pince flexible (20 ; 
ou 20B) sont dans leur position de demontage, 5 
et la position de fonctionnement (figure 3) dans 
laquelle le tuyau IV (12) est retenu de fagon h 
permettre un fonctionnement de I'ensemble de 
pompage (14), le coin (22) etant monte sur la 
pompe a perfusion (10) et positionne dans le io 
passage de logement de pince (18 ; ou 18B) 
de fagon que les branches de serrage (24) de 
la pince flexible (20 ; ou 20B) soient deplac^es 
de leur position de fermeture a leur position 
d'ouverture par le coin (22) lorsqu'on fait pas- 75 
ser {'ensemble de retenue (16 ; ou 168) lib^ra- 
ble & la position de fonctionnement. 

5. Systeme d'interdiction d'ecoulement Itbre se- 

lon la revendication 4, caract^rise en outre en 20 
ce qu'un rebord de but^e (40 et 41) est pr^vu 
sur la pince flexible (20 ; 20A ; ou 20B) pour 
limiter I'insertion de la pince flexible (20 ; 20A ; 
ou 20B) dans le passage de logement de 
pince (18 ; ou 18B) a une premiere distance 25 
pr^d^termin^e, et en ce qu'un bras pivotant 
(58) ou doigt de retenue (35) est prdvu pour 
retenir d*une manlfere amovible la pince flexi- 
ble (20 ; ou 208) dans le passage de logement 
de pince (18 ; ou 18B) lorsqu'on insere la 30 
pince (20 ; ou 20B) de la premiere distance 
predeterminee, la fente (26 ; ou 26A) de la 
pince (20 ; 20A ; ou 20B) definissant un axe 
longitudinal de la pince (20 ; 20A ; ou 208), 
tandis que la premiere position (28) et la se- 05 
conde position (30) du tuyau IV (1 2) sont espa- 
c6qs le long de I'axe longitudinal de la pInce 
flexible (20 ; 20A ; ou 208) d'une seconde 
distance predeterminee pratiquement egale a 
la premiere distance predeterminee et que 40 
I'ensemble de pompage (14) comprend une 
parol (48) interdisant pratiquement un d^place- 
ment du tuyau IV (12) dans le passage de 
logement de pince (18 ; ou 188) lorsqu'on 
insere la pince flexible (20 ; 20A : ou 208) 45 
dans le passage de logement de pince (18 ; ou 
18B). de sorte que le tuyau IV (12) passe de la 
premiere position (28) h la seconde position 
(30) lorsqu'on insure la pince flexible 20 ; 20A ; 
ou 208) dans le passage de logement de so 
pince (18 ; ou 188) de la premiere distance 
predeterminee. 

6. Systeme d'interdiction d*4coulement libre ou 
groupe h tuyau IV selon les revendication s 1 55 
ou 3, caract6ris§ en outre en ce que la piece 

d' ouverture de pince (22) se pr^sente sous la 
forme d'un coin (22) mont^ sur I'ensemble de 



pompage (14) de fagon a pouvoir etre deplace 
vis-a-vis du passage de logement de pince (18 
: ou 188) entre la position de demontage (figu- 
re 2) et la position de fonctionnement (figure 
3), le systeme d'interdiction d'ecoulement libre 
ou groupe a tuyau IV etant caraclerise en 
outre en ce que la pince flexible (20 : ou 208) 
comprend en outre une partie formant pent 
(44) articulee qui definit une extremite interieu- 
re de la fente (26). en ce que les branches de 
serrage (24) de la pince flexible (20 ; ou 20B) 
s'etendent vers Texterleur k partir de la partie 
formant pent (44) articulee et se terminent par 
des extremites libres (46) qui definissent Tex- 
tremite exterieure de la fente (26), en ce que 
les extremites libres (46) des branches (24) 
convergent vers rintdrieur en direction de la 
fente (26) et de la partie formant pent (44) de 
fagon h guider le coin (22) dans I'extremite 
exterieure de la fente (26) entre les branches 
de serrage (24), en ce que les branches de 
serrage (24) definissent une partie (30) de la 
fente (26) qui est sensiblement adjacente a 
Textremite interieure de la fente (26), en 
constituant la seconde position (30) qui a une 
largeur normalement inferieure a la largeur de 
la fente (26) k I'endroit de la premiere position 
(28). et en ce que les branches de serrage (24) 
comportent des parties (28) qui sont sensible- 
ment adjacentes a leurs extremites libres (46) 
et definissent une zone d'ouverture (28) sensi- 
blement adjacente aux extrdmites libres (46), 
en constituant la premiere position (28) dans 
laquelle fa largeur de la fente (26) est suffisan- 
te pour permettre h la pince (20 ; ou 208) de 
se deptacer dans le sens de la longueur le 
long du tuyau IV (12). 

7. Systfeme d'interdiction d'ecoulement libre ou 
groupe h tuyau IV selon les revendications 1, 2 
ou 6, caracterise en outre en ce que les bran- 
ches de serrage (24) et la partie formant pont 
(44) de la pince flexible (20) comprennent un 
corps, forme de matifere de resine thermoplas- 
tique ou synthetique, et une piece (42) formee 
d'un ressort Si action eiastique qui exerce une 
sollicitation sur les branches de serrage (24) 
vers leur position de fermeture. 

8. Systeme d'interdiction d'ecoulement libre ou 
groupe a tuyau IV selon la revendication 7. 
caracterise en outre en ce que les branches de 
serrage (24) s'etendent suivant une direction 
longltudinale de la pince (20 ; ou 208) et en ce 
que la fente (26) est allongee suivant la direc- 
tion longltudinale de la pince (20 ; ou 20B). la 
pince (20 ; ou 208) comprenant en outre deux 
rebords (40 et 41 ) qui s'etendent transversale- 
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ment vers I'exterieur a partir des branches d© 
serfage (24) opposees, pratiquement dans la 
meme position longitudinale le long des bran- 
ches (24), at qui servent a limiler la distance 
dont on peut inserer la pince flexible (20) dans 5 
!e passage de logement de pince (18 ; ou 18B) 
de la premiere distance predeterminee, tandis 
que la premiere position (28) et la seconde 
position (30) sont espacees le long de la fente 
(26) d'une seconde distance predeterminee w 
pratiquement egale h la premiere distance pre- 
determinee. 
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